^ (5i?) -l-[9-chloro-5-ethyl-5-hydroxy-10-methyl-3 , 15-dioxo-4 , 5 , 13 , 15- 

rJ 

^ tetrahydro-lH, 3H-oxepino [ 3 ' , 4 : 6 , 7 ] indolizino [ 1 , 2-b] quinolin-12-yl- 

methyl ] -4-inethyl-hexahydropyridium chloride ; 



M 

\4^ 



(5i<) -5-ethyl=3 , 11-dif luoro-5-hydroxy-4 , 5, 13 , 15-tetrahydro-lH, 3H- 
oxepino[3 M ' : 6, 7] indolizino [1, 2-b]quinoline-3 , 15-dione; and 

( 51?) -5 -ethyl -9 , 11-difluoro- 5 -hydroxy- 12 -propyl- 4 ,5,13,15- 
tetrahydro-lH, 3H-oxepino [ 3 M ' : 6 , 7 ] indolizino [ 1 , 2-b] quinoline-3 , 15- 
dione; and a pharmaceutically acceptable salt thereof > 

REMARKS 



D The amendment is submitted to insert reference to the parent 

ill 

p applications and their status, to remove multiple dependency from 

□ the claims and to conform the claims to the American practice. 
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BIERMAN, MUSERLIAN AND LUCAS 



A. Muserlian, 



Charles A. Muserlian, 683 
Attorney for Applicant (s) 
Tel. # (212) 661-8000 
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-UP VERSION OP SPECIFICAT 
New analogues of camptothecin, 

their use as medicaments and 

the pharmaceutical compositions containing them 

See insert "A''' 

Camptothecin is a natural compound which has been isolated for the first time from 
the leaves and the bark of the Chinese plant called camptotheca acuminata (see Wall 
et al. J. Amer. Chem. See. 88:3888 (1966)). Camptothecin is a pentacyclic compound 
constituted by an indolizino[l,2-b]quinoline fragment fused with an a-hydroxylactone 
with six members. The carbon in position 20 which carries the a-hydroxy group is 
asymmetrical and confers a rotatory power on the molecule. The natural form of 
camptothecin has an absolute "S" configuration as regards the carbon 20 and 
corresponds to the following formula: 



20 



25 




Camptothecin has an anti-proliferative activity in several cancerous cell lines, 
including the cell lines of human tumors of the colon, lung and breast (Suffhess, M et 
al: The Alkaloids Chemistry and Pharmacology, Bross A., ed., Vol. 25, p. 73 
(Acedemic Press, 1985)). It is suggested that the anti-proliferative activity of 
camptothecin is related to its inhibitory activity on DNA topoisomerase I. 

It has been indicated that a-hydroxylactone was an absolute requirement both for the 
in vivo and in vitro activity of campotothecin (Camptothecins: New Anticancer 
Agents, Putmesil, M et al, ed., p. 27 (CRC Press, 1995); Wall M. et al. Cancer Res. 
55:753 (1995); Hertzberg et al, J. Med. Chem. 32:715 (1982) and Crow et al, J. Med. 
Chem. 35:4160 (1992)). The present invention relates to a new class of compounds of 
camptothecin, in which a p-hydroxylactone replaces the natural a-hydroxylactone of 
camptothecin. The compounds according to the present invention present a powerful 
biological activity which is unexpected with regard to the state of the prior art. 

Therefore a subject of the invention is new analogues of camptothecin which differ 
from all known derivatives of camptothecin in the sense that they contain p- 
hydroxylactone (or its open hydroxycarboxylic form) instead of an a-hydroxylactone 
(or its open hydroxycarboxylic form); or a pharmaceutically acceptable salt of one of 



i|27: 010-1-1 
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This application is a Continuation-in-Part of U.S. Patent 
Application Serial No. 09/332,520 filed June 14, 1999 which is a 
Continuation-in-Part of U.S. Patent Application Serial No. 973,561 
filed December 2, 1997, now U.S. Patent No. 5,981,542 which is a 
371 of PCT/FR96/00980 filed June 21, 1996 and a Continuation- in 
Part of U.S. Patent Application Serial No. 09/806,952 filed April 
5, 2001 which is a 371 of PCT/FROO/00461 filed February 24, 2000. — 
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rCLAMS / 



1. ^ompound^of gengcal formul^ ^i) or (A^ 




in racemic or enantiomeric form or any combinations of these forms, »-which -i^Aft-^ 

Zi ) ^ ^ rcpfOGonts a lower alkyl, ^ lower alkenyl,-^a lower alkynyl, fit lower 
haloalkyl, ^ lower alkoxy lower alkyl ^rfewer alkylthio lower alkyl; 



Z2, Z3, Z4, Z5 and Z6 represen t-, independently, (W) 



liS^nQ 1 



i) H, halo, lower haloalkyl, alkyl contaimng 1 to 12 carbon atoms 
^-^^^ ''^^e ptionnahy substituted bygone or more halo radicals indentical or 



d i fforont , lower alkenyl, cycloalkyl, cycloalkyl lower alkyl, cyano, 
lower cyanoalkyl, nitro, lower nitroalkyl, amido, lower amidoalkyl, 
hydrazino, lower hydrazinoalkyl, azido, lower azidoalkyl, lower alkyl 
lower sulphonylalkyl, -(CH2)„,NZ'6ZV, -(CH2)mOZ'6, -(CH2)mSZ'6, 

-(CH2)mC02Z'6, -(CH2)r„NZ'6C(0)Z8, .(CH2)„,C(0)Z8, 

-(CH2)n.OC(0)Z8, -0(CH2)n,NZ'6ZV, -0C(0)NZ'6ZV, 

-OC(0)(CH2)„,C02Z'6, -OSO2Z7, -(CH2)mN(CH3)(CH2)nNZ'6Z'7, 

-(CH2)„,OC(0)NZ'6ZV, -(CH2)n,S(0),Zu, -(CH2)mP(0)Z,2Z,3, 

-(CH2)2P(S)Z,2Z,3, -(CH2)niSiZ*nZ',2Z',3 ; or ii) .(CH2)n[N=X], 
-OC(0)[N=X], -(CH2)niOC(0)[N=X], aryl Sr^ lower arylalkyl, each£*^/.^i 
substituted substituted beW^iv mes on the aryl 

gjES^or the heterocycle )ror non subatitutcd - in which tho cub st itucnt is 
^ lower alkyl, lower arylalkyl, halo, hydroxy, -OCF3, nitro, amino, 
lower alkylamino, di(lower alkyl)amino, lower haloalkyl, lower 
hydroxyalkyl, lower alkoxy ^?^ower alkoxy lower alkyl or iii) Z3 and 
Z4 or Z4 and Z5 form together a chain*^^^ 3 or 4 members in which the 
elements of the chain are selected from the group.. cnns/itSt^hby CH, 
CH2, O, S,NorNZ9; 
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Z7 to Fepresentfij a lower alkyLc adical optio r mally substituted by^ne e^Mm^re^ 

halo E adioalc idu iit i o al ox di^j^ xit^sofs^ aryf^Q ptioim^ ^susbtituted hy.-^yLa^ 
one jdH)AeFe lower alkyl rad i calo idontical or difFcrcnt ; 
Z 6 and Z 7 ^ f^r e sent , independentf^i) H, ^ lower alkyl, lower hydroxyalkyl, lower 
5 alkyl lower aminoalkyl, lower aminoalkyl, cycloalkyl, cycloalkyl lower 

alkyl, lower alkenyl, lower alkoxy lo>yer alkyl/ lower haloalkyl, or ii) 
aryl or lower arylalkyl, eacl^^^ fiotwcen - oncb — - 
a ji d four ■ times on the aryl graup j T or ^n ^n ^uK r ^^ ^'^^^ 
^^s ufeiti^ont io a lower alkyl, halo, nitro, amino, lower alkylamino, lower 
10 haloalkyl, lower hydroxyalkyl, lower alkoxy^. lower alkoxy lower 

alkyl; 

7.% Co represents i) H, f lower alkyl, lower hydroxyalkyl, amino, lower 

alkylamino, lower alkyl lower aminoalkyl, lower aminoalkyl, 
cycloalkyl, cycloalkyl lower alkyl, lower alkenyl, lower alkoxy, lower , , / / 

15 alkoxy lower alkyl/lower haloalkyl, or ii) aryl or lower aiylalkyl, each 

substituted (L e , substituted b o twcon onop and four timG& ; on the aryl * 
gFOup) or fiett substituted ^n a vhich the 5ubr>tituuil ii r a lower alkyl, 
halo, iiitro, amino, lower alkylamino, lower haloalkyl, lower 
hydroxyalkyl, lower alkoxy"^ lower alkoxy lower alkyl; ^ 

20 Z9 i<5 ^ rfipresr?n^fi i) R ^ lower alkyl, lower haloalkyl, or ii) aryl w lower 
arylalkyl, ^^^TsSfetituted Q^^^^^ih ,<r titi fti if^^-^ *^ ^ ^ ^ ^ ^^i^^^ftiT^n ^t 



lower alkyl, halo, nitro, amino, lower alkylamino, lower haloalkyl, 
lower hydroxyalkyl, lower alkoxy*!^ lower alkoxy jower alkyl; 
Zio Lf r cprc se r rts i) H, f lower alkyl, lower haloalkyl/ lower alkoxy, or ii) aryl t^J^i hiJJait' 

25 substituted (i7^rteviTrg-one4QJia ur substituents^o nJhe arvl gFeup^or non \ 



siihsfUiitpH Jjar-PbfeAh tq^ frphftitiitftnt ir lower alkyl, lower haloalkyl, 
lower hydroxyalkyl m lower alkoxy lower alkyl; 
Zii Fepresents — a- lower alkyl, aryl, -(CH2)mOZi4, -(CH2)mSZi4, 
-(CH2)2NZ,4Zi5^'^-(CH2)^[N=X]; 
30 Z12 and Zi3 ^ ^ pr ese at, independently^ lower alkyl, aryl, lower alkoxy, aryloxy m^fsr^ 
amino; 

Z', p Z\j and Z\. Fepfesmt, independently, H or « lower alkyl radical ; 
Zi4 and Zi5 ^^"" ^presc^ri , independently/ H, lower alkyl aryl; 
Z16 15 represeRts H or -OZ21; 
35 Zi7 /s represents -OZ'6 or -NZ'6Z^7; 

Z18 and Zi9 repFeS^it^ independently/?!, halo, lower alkyl, lower alkoxy 
hydroxy; 

Z20 pepresents H or halo; 
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Z21 ut^ repF©sefits H, f lower alkyl, -CHO ^ -C(0)(CH2)mCH3; 

Zp ^ roprc&ciits H or an easily cleavable group prpferahly rhospn from the 

. .-gtoi ^ corrcspuiidiiig t o th e fomwla^(0)-A-NZ2iZ2j, iiPwtoch A - ^-^^^ 

jepesftnt.<i p linp?<r ni:-4'anfihaAa11fylftrip m^i^at^^itKmafly substituted 

5 by--ar-j adii^l ^osen froTt u4h« free, esterified or salified hydroxy, 

halogen, free, esterified or saUfied carboxy, amino, mono -«<;a^ 
aiaiKviammo 

Z22 andZ23 r.^^seat, independently/ H, ^ lower alkyl, lower hydroxyalkyl, lower 
alkyl lower aminoalkyl, lower aminoalkyl, cycloalkyl, cycloalkyl lower 
10 alkyl, lower alkenyl, lower alkoxy lower alkyl, lower haloalkyl, or 

subotitutcd or noR substituted a^l or lower arylalkyl ^Ir, substituted a.^^ <^ 
o n^ to f our time^ <>n the ar^^l f^oupfl^rfv^ 

alkyl, halo, nitro, amino, lower alkylamino, lower haloalkyl, lower 
hydroxyalkyl, lower alkoxy'^lower alkoxy lower alkyl; 
15 m is an integer c ompriocd between 0 and 6; 

n is 1 or 2; and 



q r epresents an integer from 0 to 2; and 

/J • 

[N=X] reg£fise»ts a heterocyclic group with 4 to 7|members with the nitrogen 

atom which is a member of the heterocyclic ring, and X t^^res^fttkig 
20 the chain necessary to complete said heterocycHc group and selected 

from the group'c^is^Bil^d-by O, S, CH2, CH, N, NZ9 and C(0)Zio ; 

pharmaceutically acceptable salt|.ajEltheFee£: 

2^^ompound^ of gonoral formula (Ai) or (Aj) as claimed - in claim 1, in racemic or 
enantiomeric form or any combinations of these forms, diaractcrizcd " ii r thai 

25 Zi jepreoentc a lower alkyl, ^ lower alkenyl, a lower alkynyl, 9 lower 

haloalkyl,^ lower alkoxy lower alkyl or lower alkylthio lower alkyl; 
Z2 ' 5 ^ *eprese»te H, halo "qk-O^OiZi ; 

Z3, Z4 and Z5 f^^sent, independently/i|^, halo, lower haloalkyl, lower alkyl, lower 
alkenyl, cyano, lower cyanoalkyl, nitro, lower nitroalkyl, amido, lower 
30 amidoalkyl, hydrazino, lower hydrazinoalkyl, azido, lower azidoalkyl, 

-(CH2)n.NZ'6ZV, -(CH2)n.OZ'6, -(CH2)n.SZ'6, -(CH2)mC02Z'6, 
KCH2)„,NZ'6C(0)Z8, -(CH2)n,C(0)Z8, -(CH2)n,OC(0)Z8, 

-0(CH2)mNZ'6Z'7, -OC(0)NZ'6Z'7, -OC(0)(CH2)„,C02Z'6fis02Z7 or 
ii) .(CH2)n[N=X], -OC(0)[N=X], -(CH2)mOC(0)[N=X] 
35 [N=X], in this - invention J r (i ^^reB < i^ nt s a heterocyclic group with 4 to 7 

members with the nitrogen atom K, which is a member of the 
heterocyclic group, and X leEisseats the remaining members, which are 
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necessary to complete the heterocylic group, selected from the group 



oonctitutcal4 ?y O, S, CH2, CH, N, NZ9 and COZiol aryl or lower 
arylalkyl,.^aeh substituted ^ . c. eubsUtuted between once and four tim ea^^ 



aryl ^4ip or the heterocycle j ^ of^iTO^sul^fiKit^ 
lent ifir lower alkyl, halo, nitro, amino, lower alkylamino, lower 



on the 

5 substitucttti 

haloalkyl, lower hydroxyalkyl, lower alkoxy »x lower alkoxy lower 
alkyl or Hi) Z3 and Z4 or Z4 and Z5 form together a chain with 3 or 4 
members in which the elements of the chain are selected from the 
group'^n^it^l^ CH, CH2, O, S, N OTNZ9; 

10 Ze Jisf^ rcpFQOontc i) R halo, lower haloalkyl, alkyl containing 1 to 12 carbon 
atoms optionn e ll y substituted by rone ©HHere halo fadte ^ iiidcil t ical ui 
different , lower alkoxy, lower alkoxy lower alkyl, lower alkylthio lower 
alkyl, cycloalkyl, cycloalkyl lower alkyl, cyano, cyanoalkyl, lower alkyl 
lower sulphonylalkyl, lower hydroxyalkyl, nitro, -(CH2)mC(0)Z8, 

15 .(CH2)n.NZ'6C(0)Z8, -(CH2)mNZ»6ZV, -(CH2)mN(CH3)(CH2)nNZ'6ZV, 

-(CH2)„,OC(0)Z8 , -(CH2)niOC(Q)NZ'6Z'7, -(CH2)n,S(0)qZn, 
-(CH2)„.P(0)Z,2Z,3, •(CH2)2P(S)ZnZi3f^(CH2)n.SiZ*nZ,2ZS3; or ii) 
-(CH2)n[N=X], -OC(0)[N=X], -(CH2)niOC(0)[N=X], each(tiibstituted 
(i.e . cubctitutcd bct>vccii mice a nd-fourJimes on the heteroaryl group) 

20 or substituted I i n -which the oubctituont -ts : a lower alkyT, lower 

arylalkyl, halo, hydroxy, nitro, amino, lower alkylamino, lower . 
haloalkyl, lower hydroxyalkyl, lower alkoxy « lower alkoxy lower 
alkyl; or Hi) aryl or lower arylalkyl, each^ubstituted^(ir©,-SttbstitnT^ . 
bo^vc^n^^ni^and four time s on ife aryl fflot^ - '^f^non^gufetiii^ ^^^ . 

i&-a- lower alkyl, halo, hydroxy, nitro, -OCF3, \ 
amino, lower alkylamino, di(lower alkyl)amino, lower haloalkyl, lower 
hydroxyalkyl, lower alkoxy eHower^lkoxy lower alkyl ; a/^/^^^^jj^ 
Z? i^\J^ rcprescrr t g -a- lower alkyl ra^ i caf optionn^d y substituted by/ one ot^-^ate. 

halo radicals identical or d^ fiexeat, or a« aryl optionna ly susbtituted by 

30 ^ loiie or more lower alkyl jamais identical or differ-ent ; 

Z 6 and Z 7 r ^re&ah t, independently^i)^H, ^ lower alkyl, lower hydroxyalkyl, lower 
alkyl lower aminoalkyl, lower aminoalkyl, cycloalkyl, cycloalkyl lower 
alkyl, lower alkenyl, lower alkoxy lower alkyl/Tower haloalkyl, or H) 
aryl or lower aryl^llyl^?^^ substituted (i e ^ > ub c tit u ttd bclwccii t»fi €fe-^ ^ 

35 a nd fum - times on the aryl y^p)^]r nofh'^ 

sttbsti tuent ia^ lower alkyl, halo, nitro, amino, lower alkylamino, lower 
haloalkyl, lower hydroxyalkyl, lower alkoxy ower alkoxy lower 
alkyl ; 
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Zs gq)roocnts i) H, fi lower alkyl, lower hydroxyalkyl, amino, lower 

alkylamino, lower alkyl lower aminoalkyl, lower aminoalkyl, 
cycloalkyl, cycloalkyl lower alkyl, lower alkenyl, lower alkoxy. lower 
alkoxy lower alkyy lower haloalkyl, or ii) aryl or lower arylalkyl, ead» 
substituted (j p snhstit u teff - botwocn once aiid four ' lim es on the aryl 
ffl'^l^r) ""rf^titutprl, in whiVh thn nuhstitiirnt m-n lower alkyl, 

halo, nitro, amino, lower alkylamino, lower haloalkyl, lower 
hydroxyalkyl, lower alkoxy j0p lower alkoxy lower alkyl; 

29 )-^^ reprffsemsJ)^H, /i Jower alkyl/ lower haloalkyl, or ii) aiyl or lower 
arylafl[cyl,..eaelfsubstituted QF - non^l?stitutucyti^^ ?u(fg&(uZa ^ 
^ lower alkyl, halo, nitro, amino, lower alkylamino, lower haloalkyl, 
lower hydroxyalkyl, lower alkoxy^Sr\ower alkoxj^ lower alkyl; 

Zio id Bj^tesgrrts i) H, ^ lower alkyl, lower haloalkyl/ lower alkoxy, or ii) aryl«*^**^5 
substitute d (Le , having one to four aubatitucnts on the aryl'gKUj^be^^r^ 
gij?^^t^/^^t^^(^^ ^h5;titi]tpnt^ lower alkyl, lower haloalkyl, 
lower hydroxyalkylj^r lower alkoxy lower alkyl; 

Zut^^ c^Feseftts — a lower alkyl, aryl, -(CH2)mOZi4, -(CH2)niSZi4, 

-(CH2)2NZi4Z,5lS^-(CH2)n.[N=X]; 

Z12 and Zi3 ^^ ^preseirt v independently^ lower alkyl, aryl, lower alkoxy, aryloxy &n 



ammo; 

Z'j ,, Z'j2 and jcepfssg^, independently^H or fi lower alkyl f=^ieal ; 
Zi4 and Zi5 >fo p f0 3crrt ^ independently/ H, lower alkyl ©r aryl; 
Ffpteseftte H or -OZ21; 
r€pi:eseftte -0Z\ or -NZ 6Z 7 ; 

rep roacn t^ mdependently/^H, halo, lower alkyl, lower alkoxy 
hydroxy; 

foprooont s I^r halo; c^..^ 

pepxes^fttsfH, a lower alkyl, -CHOpr,-C(0)(CH2)mCH3;^j^ . 
represents H or an easily cleavable group pt& fcrab^ci^S^ Mom the -^^^^^ 
grcmp/i rorrp<^pnnf1ing to thr formnla -C(0)-A-NZ22Z23, i nN¥fiie h A 
r^fesc ntG a hnoar or branched alkylene r;^dical optt^mtlly substituted 



ZI6 


1^ 


Z,7 


I'S 


Z,8 


and Zi9 


Z20 




Z2, 


IS 


Zp 





by ^ radica l GflDscn from tlK free, esterified or salified hydroxy, 
halogen, free, esterified or salified carboxy, amino/ mono 



dialkylamino radi^is \ (/^\\ 
Z22 and Z23 repres^ independently^H, lower alkyl, lower hydroxyalkyl, lower 
alkyl lower aminoalkyl, lower aminoalkyl, cycloalkyl, cycloalkyl lower 
alkyl, lower alkenyl, lower alkoxy lower alkyl, lower haloalkyl, or 
uaJ substituted or non aubotitut cd aryl or lower arylalkyl ^ce=;=atffiato«5fed ^ l-h^^ 
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ffcnf> tn fniir tirnf^ nn thp oi^^fl grnnp) in ifliipli thf^ nihrfi'tiinnt^o n lower 

alkyl, halo, nitro, amino, lower alkylamino, lower haloalkyl, lower 
hydroxyalkyl, lower alkoxy Gf^ower alkoxy lower alkyl; 

m is an integer compri s ed between 0 and 6; 

5 n is 1 or 2; and 

q F^fes^ts an integer from 0 to 2; and 

[N=X] roprooonto a heterocyclic group with 4 to 7^embers with the nitrogen 

atom which is a member of the heterocyclic ring, and X ^aresenling 
the chain necessary to complete said heterocyclic group and (selected 
10 from the group g 8ttsti^ o cgb y O, S, CH2, CH, N, NZ9 and COZ,o ; 

orj'pharmaceutically acceptable saltf ^ thereof 

3^ompounds ao ola t mod^n - claim L or 2, o^^octcngcd in tha t Z2 re^iDeseHts H or halo 
pharmaceutically acceptable salt? iggf thereof. 

(Compounds claimc (! a in claim 1 or 2^ charaot e riaed jn -t ha t Z3 rgpreo e nts halo ; ®r<w^ 
15 pharmaceutically acceptable saltf ^ thereof. 

5\<^ompounds a s claimed in any of claimf 1 to 1, charactcrizod in that 

Zi -feptlseftts^ lower alkyl ; 

Z2 cepf©se»te H or halo ; 

Z3, Z4andZ5 ^e^^ebfit, independently/i) H, halo, lower alkyl, -(CH2)mNZ*6Z7, - 
20 (CH2)rnOZ67^>S02Z7 or ii) -(CH2)n[N-X] or iii) Z3 and Z4 or Z4 and 



Z5 form together a chain with 3 or 4 members in which the elements of 
the chain are selected from the group c cm s tit3(c^ by CH, CH2, O, S, N 



Zc »^(^ . Fepresen ts i)^^^halo^ alkyl oofttBiftkrg 1 to 12 carbon atoms optionnally 
25 substituted bygone or more halo ra d icalc indontical o r different^ lower 

alkoxy lower alkyl, cycloalkyl, cycloalkyl lower alkyl, lower 
hydroxyalkyl, -(CH2)n.NZ'6Z^/ -(CH2)mSiZ'nZ',2Z'i3 ; or ii) - 
(CH2)n[N=X]/substituted oraea substituted i fl - whiclfthc au b stitucnt r s- 
^ lower alkyl or lower arylalkyl or iiH aryl or lower arylalkyl,^IjeaGh' ' 



30 substituted or men substituted itt^vhicnthe substituent is a lower alkyl, 

halo, -OCF3, diflower alkyl)amino^ lower haloalkyl ; J-/ h 
Z7 ^ r epresento - ^i : lower alkyl ra d i cal optionnalty substituted by/one ;eMTtDT5* 

halo ta dical s identical or di^en t ; 
Z'6 and Z'7 r^reso ft^, independentl)^)^^fower alkyl, or ii) lower arylalkyl ; 
35 Z9 r cprc^gonto a lower alkyl or lower arylalkyl ; 

Z'j p Z'j2 and replSsgnt, independently,^! lower alkyl ra^^l ; 



Zi6 c£p^s&itsHor-OZ2i; 

Zi7 repfe^frts -OZ 6 or -NZ'eZV ; 

Z]8 and Zi9 Fepresent^ independently, H^alo ; 

Z20 rcproccnt s H ; 

5 Z21 y::^ tepieseftts H, a lower alkyl or -C(0)(CH2)mCH3; 

Zp Egpr^sentS H or a^onn mrrespnndipg tn f]ip. fnrawb -C(0)-A- ^ 

NZ22Z23, in which A re presents a h'near or hr att^O^ alkylene 'S^i^^'^^ 
optrnnnlly substituted fey?a^dica1 rhosen fipoffl the free, esterified or 
salifiedjiydroxy, halogen, free, esterified or salified carboxy, amino,^^ 
10 mono 9r dialkylamino radicals ; 

Z22 and Z23 rrpf?^^Wit>. independently, H/^ fewer alkyl ; 

m is an integer compriced between 0 and 6; 

n is 1 or 2; and 

q represe»ts. an integer from 0 to 2; and 

/A^ is 
15 [N==X] rjjprCflonte a heterocyclic group with 4 to 7/members, X T cprcscnting the 

chain necessary to complete said heterocyclic group andj selected from 

the group consf 1 tu?^ b y O, CH2, CH, N and NZ9 ; 

^ pharmaceutically acceptable salte jf( thereof. 

6 j y:ompound| ao ckiimcd m ^a^ of claimg 1 to 5, ehnractoriigcd in that Zig, Z19 and Z20 
20 r^^sent H ; ^ pharmaceutically acceptable salt#f# thereof 

7.(^ompound? asxlaimfidJxuafiy of claimjr 1 to 6, characterized in that Z\ c epjesenter - 
ethyl ^r pharmaceutically acceptable saltfi §^ thereof 

S.^ompounds as^G teinidfl iHTfaim 1 or - 2, charactorigcd in tha t Zp ^presents a group- 
c orrespon d ing to the formula -C(0)-A-NZ22Z23^*^r^pharmaceutically acceptable salt^ 
25 thereof 

S^^ompounds^as-eterme^i^ claim 1 w 2, ohai^actcnzcd in tlm t Zp re^seats H^^v^ 
pharmaceutically acceptable salt? thereof 

lO.|0)mpound? asxl^w^ian claim l^-ef^, rhnrnrtn ii 1 rl nMiml}K n y ron-n^ the 
formula ^ktf 
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wherein Zi, Z2, Z3, Z4, Z5, Ze, Z18, Z19, Z20 and Zp are as defined in claim 1 JIzop 
pharmaceutically acceptable salty thereof. 

1 1^ (Zompoundtf a a - daimcdm claim ! or 2, characterised iij that tiieyi^effegpead^te the 
formula 




wherein Zi, Z2, Z3, Z4, Z5, Ze, Z16, Zn, Zig, Z19, Z20 and Zp are as defined in claim 1 % 
pharmaceutically acceptable salt^rgf thereof. 



10 



15 



12& 



te-the 



20 



f;eompoundp>^ cl^mod^n claim 1 ei 2, diJial^tfiucd in I h^ Ze 
-(CH2)mSiZ^iZ^2Z^fijoF-pharmaceutically acceptable salt^^ef thereof 

13. P ^pnii3^^ "thnP^luy^^ 
f ollowing fomiu fa : 

(57?)-5-ethyl-9, 1 0-difluoro-5-hydroxy- 1 2-(2-trimethylsilylethyl)-4,5, 1 3, 1 5-tetrahydro- 
l//,3//-oxepino[3\4':6,7]indolizino [1,2-6] quinohne-3,15-dione 

(5/?)-5-ethyl-5-hydroxy- 1 2-(2-trimethylsilylethyl).4,5, 1 3, 1 5-tetrahydro- 1//,3//- 
oxepino [3',4':6,7]indolizino [1,2-6] quinoline-3,15-dione ; 

M.ljCompound^ ^ clai i r i ^d -m claim 1 mJir , char^tenzcd iiUhat Z2 FOi(l^oont& H or 
halo, Z3 cepies^ftts halo, Z4 t^s^Bts H, halo^ lower alkyl, Z5 Fe^^seots- H or halo, 
and Z6 i4^Seftts H, lower alkyl ^(CH2)n[N=X] substituted ifi^wfeiSW^^ 
lower alkyl <HS^Mtnaceutically acceptable salt^pf thereof 
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15. Compomids as claimod in clatm I A, €haraotcmed fli tlial Llicyxorrcs p ond to the - 
following feiTOula : 

(5/?)'5-ethyl-9Jl-difluoro-5-hydroxy-4,5a3,154etrahydro-lH,3H-oxe^ [3\4':6,7] 
indolizino [1,2-b] quinoline-3,15-dionei;^.K/c^ 



(5i?)-5 -ethyl-9, 1 1 -difluoro-5-hydroxy- 1 2-propyl-4,5, 13,1 5-tetrahydro- 1 H,3H-oxepino 
[3',4':6,7] indolizino [1,2-b] quinoline-3,15-dione ; or pharmaceutically acceptable 
salts of thereof. 

16.\^ompoundg as clainfe dHfl claim 1 ^i^^rar i tm?g^ in tlmt th^y rm ^sp^^ftff-H the 
formula 




wherein Zi, Z2, Z3, Z4, Z5, Zg, Zig, Z\% Z20 and Zp are as defined in claim 1 
pharmaceutically acceptable salt^-^rf thereof. 

17. A method of treating cancer in warm-blooded animals comprising administering 
to warm-blooded animals in need thereofa camptothecin analog characterized in that 
said analog is a: [A,B,C,D,E] pentacyclic compound, the cycles [A,B,C,D] 




comprising any substitution on the various sites available for substitution(s), and the 
[E] cycle being a 7-ring member 6-hydroxy lactone ring of the formula 
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wherein R\ is selected from the group consisting of alkyl of 1 to 6 carbon atoms, 
alkenyl and alkynyl of 2 to 6 carbon atoms, haloalkyl of 1 to 6 carbon atoms, 
alkoxyalkyl of 2 to 12 carbon atoms and alkylthioalkyl of 2 to 12 carbon atoms, Rp is 
hydrogen or an easily cleavable group. Rig and R19 are individually selected from the 
group consisting of hydrogen, halogen, OH and alkyl and alkoxy of 1 to 6 carbon 
atoms and its non-toxic, pharmaceutically acceptable salts. 

18. A> method of treating cancer according to claim 17, the cycles [A,B,C,D] 
comprising any substitution on the sites 8, 9, 10, 1 1, 12 or 13. 

19. A method of treating cancer according to claim 17, the cycles [A,B,C,D] 
comprising any substitution on the sites 8, 9, 10, 1 1 or 12. 

20. A method of treating cancer according to claim 17, the cycles [A,B,C,D] 
comprising any substitution on the sites 9, 10, 1 1 or 12. 

21. A method of treating cancer in warm-blooded animals comprising administering 
to warm-blooded animals in need thereof a camptothecin having 5 rings with a 7-ring 
member 6-hydroxy lactone ring of the formula 



wherein Ri is selected from the group consisting of alkyl of 1 to 6 carbon atoms, 
alkenyl and alkynyl of 2 to 6 carbon atoms, haloalkyl of 1 to 6 carbon atoms, alkoxy 
alkyl of 2 to 12 carbon atoms and alkylthioalkyl of 2 to 12 carbon atoms, Rp is 
hydrogen or an easily cleavable group, Rig and R19 are individually selected from the 
group consisting of hydrogen, halogen; OH and alkyl and alkoxy of 1 to 6 carbon 
atoms and its non-toxic, pharmaceutically acceptable salts. 



RpO 
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22. A method of treating cancer as claimed in claim \7 j>f^, c^cl^(inz^kl[ii that 
cancer is selected from the group consisting of leukemia, colon cancer, lung cancer, 
prostate cancer, breast cancer, melanoma, ovarian cancer and gastric cancer 

23. A method of treating cancer as claimed in claim 22, ch^l^^nzeZ ii^fet cancer is 
5 selected from the group consisting of leukemia, colon cancer, lung cancer, prostate 

cancer and breast cancer. 

24. A method a s cla i med in any of claim? 17 to 23 choi-actuizcd iii that Rig and R19 
are hydrogen. 

1^, 25. A method as . claimed in- any of claims 17 to 21 charactGt ized-4ft-4bat Rp is 

G 10 hydrogen. 

Pi 

I J 26. A method as claimed in an y of claimgf 1 7 to ?5 charflctoriigcdTirthat Ri is ethyl. 

27. A method as-^l ^ o d in -a n y of claim| 17 to u Z6 charactenged in that camptothecin 
analog is selected from fi^ ^ ci^i \ s\it^^ 



j|l (57?)-5-ethyl-9, 1 0-difluoro-5-hydroxy-4,5, 1 3, 1 5-tetrahydro- 1 H^3H-oxepino [3^,4^:6,7] 

0 15 indolizino [1,2-b] quinoline-3,15-dione ; 

H {5Ry 1 -[9-chloro-5-ethyl-5-hydroxy- 1 0-methyl:3, 1 5-dioxo-4,5, 1 3, 1 5-tetrahydro 

lH,3H-oxepino [3',4:6,7] indolizino [ 1 ,2-b] quinolin-1 2-yI-methyl]-4-methyl- 
hexahydropyridium chloride ; 

(5/?)-5-ethyl-9,ll-difluoro-5-hydroxy-4,5,13,15-tetrahydro-lH,3H-oxepino [3',4':6,7] 
20 indolizino [1,2-b] quinoline-3,15-dione^i>vyl 

(5i?)-5-ethyl-9, 1 1 -difluoro-5-hydroxy- 1 2-propyl-4,5, 1 3, 1 5-tetrahydro- 1 H,3H-oxepino 
[3\4*:6,7] indolizino [1,2-b] quinoline-3,15-dione -^j^mIs pharmaceutically acceptable 
saltjj thereof. 



